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(54) POSITIONING DEVICE. ALIGNMENT DEVICE AND POSITIONING METHOD 

(57)Abstract 

PURPOSE: To support an object and control the positioning so that the 
reaction force and the vibration caused by the motion of the object do 
not propagate to such an element as lens system. 
CONSTITUTION: A reaction frame 61 insulating the external vibration 
and that caused by the reaction force from an object stage 30 is 
provided. The object stage 30 moves in two directions. The reaction 
frame is provided by two followers. Cooperating direct drive force 
actuators are provided on the object stage and the followers and the 
object stage is positioned in the first and the second directions. The 
reaction frame is fixed to a base structure and the object stage is 
supported in the space independently of the reaction frame. The 
follower 72 has a pair of arms 74, 74* and moves in a pair of parallel 
planes wherein the center of gravity of the object stage. The 
positioning force of actuator driving means is controlled so that the 
vector sum of the moments of forces at the gravity center of the 
object stage becomes practically zero. 
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y'3 0^ T#»SB9 2 lcJ:oT*»]£nfc, V 

Ote, B»h7-;^ 7 8, 7 8' . 8 8, 8 8' Wtftfifc 
fc<fc*ffl!!lg&a> 6K»:3-OU4 2 X. 4 2 X' , 44 
Y, 4 4Y' **ISB<*nfcttjET2fttfiSK: J=oT* *f 

*«^f->?©^-72 8^6>. z*r6i(cs»$n*. 

XY7f-y3 0 iS^7l/-^6 1 £: 0) PA tt , » 
oT. XY^x-S^ffifiKKW****^*. 

$pg@^j£9, ttffl&gBtt. XY^r-^3 0©Ii 

[ 0 0 2 5 ] ^F^H-^@9 2A»^XY7f-yOfii 

&ffi»3-f ;P4 2 X, 4 2 X' , 44Y, 44Y' Kg 
^n, X YXf-y^i b^BffS<0&B^W»-r-&. X 

yxt— ^©Sftte* f^ttii9 2Sr/iij:it>^9 
8 x, 9 8 y mi o&m) ic<fc^-c&*o£n, xt^id 

^ 7 2 StfY^fb^P 8 2 tt, ^n-^nffiftfiB** 7 7 , 8 
7 K^TffilfrSn, XY7T-yfcig^t5. 010 
tz^-rj:ptc, fomiz 9 8 X XY7f-y30 
<hXft&)T7 2 t©ra0)Y*[pI©f«l»O*ft«r*fiIb. 
-t©MWO«**-r«««^€:ttfi*J«lSB 9 4^.^ 
(^S^JP^B 9 4 te, WH-gI9 2^ec0Xf4 

B, mzfiz, fiB-tr >^9 8 x^eofi^tcs^^, g£ 
7 7 icia-rsiiiE^^^^^^^^-rSo 

[ 0 0 2 6 ] |4Bir >^9 8 YWt, XYXr-y 

3 0 <>: Y'ftWi?8 2 t 0 PbI <D X 7j ^ (Z) mm<D * ttftl 

7#, ^?t^l9 2^f»©Y(il0M. MUJtC, {4 

B-fe>-* 9 8 Y^ecoft^tcs^fr, iKiti^nSo 

[ 0 0 2 7 ] 3-ftJlliiEtt3-A*SiKU#*Slittli 

ffiB*S55-rs d t**-C$S. U — 1f3t»4 0 A/4 0 
A' S^40B/4 0B' <D-JjX\$WiJ5fr<b<D7-*? 
ifl* 3-ftS1f ^£f#*7ca6Kf£ffl£n£. 
40A, 40A' ^^>VitJ40B, 40B' ^ffll^ifcan 

[ 0 0 2 8] ^^ga^li, X Y^/< H £fflt>fc»£J; 0 
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[ 0 0 2 9] *5£*Mte* fi-i HSni^f- vtCit&L 
T. lEiSftXtf-f FXttY#-f K£±<i&g£i*1\ Ml 

a«a*ftT&rjfgH«sio«^^«*-r<5. x Yi&^ic&tt 

5o 10 

[ 0 0 3 0 ] x y 'j - y^e-^^^co^n^T, 
[0031] sv^c^tcaft u Trains ottft-r 

f 7 2, 8 2 tXY7r-y30i:(^f^M^77' l J 
[ 0 0 3 2] XY^T-^t^ftf^r-ytCMl: 

fi, cinsx^ — ^©eucx, y, xtse coeaitTig 

[ 0 0 3 3 ] ^fn*»C!)2^fi!)Xeft3^^t 

t^fn^o 2 o<o Yggi^n^^tcD^T^^sttc^v^ 

;Mc2f £*it.fc 9 ;* # # £ X 7^ — v (D £ 0 ffi fo] K: 

^^bn, ^ntci:o, x Y^f-s?*»i«)fii^ 

[ 0 0 3 4 ] »3£<0flii£fctt UTI*, mm^^il^pl^ 
^XYXf-yt;4^^^*^, T & "f- 3L — -5? ~? t<Lt} 
^H^^^7t>7 / 'J©Illi 4 2 X/4 2 X' X 
42Y/42Y' £, X * FrJ X Ji Y ^ fa \Z *3 ft -5 X ^ - 

[0035] *mmm<»mikQ>Btm t. it, si 4 
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-x 2 8 wm-cnmu&m (x - Y¥^tc¥fTft) <z> 

[ 0 0 3 6 ] Xf-v^-X2 8H MW)&m7ay # 
20, 8. ^07^22, il^A-2 6, S 

[0037] ^4 (a, mW)?i )U4 2x, 4 2 x' £y 

^frlcil^&tc&oXYX^ — y30 cd$t®I2!-c&£(Z> 
s*$nfcffi»h^^^ (xiErrpifcaifi^ffieo^j) 1 

8 ©««© + ICSftttS*lT;fc *K ^i3>f JM 2X* 
tt, ftIfr^<Z>7-A7 4' lc8t$tlfcBih7y^7 

8* oaiiotcsttenTiia. 

[ 0 0 3 8 ] 20(07- A 7 4, 7 4' (i, Kftm? U 
-A 6 1 OrtflSHCJBfiKStlfctf'f H 9 , 6 9' 

J; o x , -^CY^fS]i:i< ^ g@ic&^&T 

5*lTl»*. ^-> 6 9, 6 9* »i, 2^ 

OT-A 7 4, 7 4* (DXRt/2 ^ ^ O ^liti $ ^ "T 

Sf^ffl7U-A6 Ui, 49©^4?-h^7h62 
IZct^T, Xr-yX-7 2 8 tli3ifeiLt, 2 1 

[ 0 0 3 9 ] ftoT, M3^fJl/ 4 2 X <42X' ) & 
ZfimWlh7y2 7 8 ( 7 8' ) te, Y R XS Z ^r^I \Z *5 t> 

X, 42X' **igl&£ tlTX Y^f-/ 3 0 £X#rS]tC 

i^tt, 11^7-^ 7 8, 78' 

I8g2 1^GI$n, X YXr-y3 0 \z\tBMt£tlU 

[ 0 0 4 0 ] -y*r, XYXf-y3 0^YJlRl.l:i<e 
tCtt, 2^07-A 7 4, 7 4' rt*. BfbflSH 7 7 J; 

7 8, 7 8 * Ji, ffiB^>-fr9 8 XCDMftM^fcS:* 

fnfn©3<;i/ 4 2 x, 4 2 X' tcii^b, y^ 
[0041] ^^e^ti, -jt©fs»»a, -r^cto-fe, =1 

<JM2X, 4 2X* . ^O^tC, T^cC 
=J<;i/44Y, 44Y* €r*B^.*Jff* Lt^*tS« 
SML/TWWlfc**. @ 1 1 Rtf El 1 2 iC^-TiB^, 

wizm-iTMmmmfcftm y ^ouxxf 

-y^Mt^Ct^T^?.. (211 lC^-Tct^tC, - 
^t^Ygg^3<^ 144Y, 144Y' ^, 7j-yl 
3 0lCl3lt6tl, ^rc, i-OXKiD'fK^^^'J 
-7 : e-^14 2X7ii, X YX7-yOl'iCG' # 
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^-ttTI£tt<E>*lT^£. Yigibn *f ;U 1 4 4 Y, 144 
Y ' ML Yfi£Sif H2W7-A 1 8 4, 1.8 4* (CIS: 
*&, XBft3<JH44Xtt, Xftftf 17 

2 <z>7-a 17 4" fc»tt6*iTt>s. a & m m m 

Zmm^-I )V\ 4 2 X , 1 4 4 Y, 144Y' t~-^;L<3 
XY^f-y^fl^XY&l^i^tC 

[ 0 0 4 2] ^C, Ell 3^il^l 6 <h , * 

»w©gijoiijfi0ii^^$nT*3O, ca>*«fcn±. xy 

SB fib 3 'f J|/ 2 4 2 X, 2 4 2 X' , 2 4 4 Y, 2 4 4 10 
Y' iXYXf-v30' ^<OWLtt»t<DMlZ* 
SWATHS. cn^©»^«EH, |gi5n-f JU2 4 4 Y 
3 2 0 <D-M«l;:tt^-r*»a(0tttfjfa7-fe 
>^'J 3 0 0 t, ^SCW3 2O0Mgl5$XYXf- 
v3 0' (Ctt^-rs*iC(0««tar-fe>yj 3 2 0 

fiB*.Ti>*. nscDfitftoy-fev^u 3 o ofi, u-op 

2 4 4YlCl)|$nfc77>^ 3 0 2 *lrLTU5. # 
^>^SB» 3 0 4 *«, ^ h £t>LT, 7 ^ > 
y 3 0 2 C»*)fttt^nT*t), JsK^FfepmttOU 

3 0 6©-#©»SB£-fc<Draic!*A,Tt>*. oJ^^O'J 20 
>^ 3 0 6 <Dt&iffi$U*. 2 tXDTKSFfcfilS** 3 0 8 (DffllZ 

^snt^o, ems waic^n^? ^ > 

y 3 l 0 t-i*l:@^^n, depute? 5 >^tcte, 
-^©77>s;a»3 i 2*«#;Phjt8&snT*D, & 

-*[©7 7>-> # «Stt. SiS«inJ«H±«)»« 3 1 4(D- 
;&CD*SI5£ifeA,T^S. SSfeBl*tt©«5tt 3 1 4<Z>ftH 
^<Z)»SBtt, -W®77>y«»3 1 6<0Wl:»ESnt 

a-^o77>y6B»tt, «tcie»tt3 2o© 

-^g^£D7 7 >> ? 7 P U- h 3 1 8 (C#;Uhlt«>£nTH 
5. @S«» 3 2 0 Ote««Ttt. yu-h 3 4 8^, 30 
2^©77>^fflt*3 6ClS$tlT*0. ;n^2^ 
077>>?««tt, Sifi^RiaHt©fiR« 3 4 4<D — !»« 

3 4 4 ©E*fr«©SfflSWL 77>^»« 3 4 2lC«toT 

1t©fflJW 3 3 6 CD-^Wi^^^^tr-*f^^ ^ >77\s 
- h 3 3 8 C®^$nf:yi/- h 3 4 0 (C©££nT4i5 

h 3 3 4 <2&nt£^*tT, XY77-v30' 
It^nt^S. ftoT, ©1g^O*£fc£*a7ir >:7*'J 40 
3 0 0, 3 3 OJC^^Tli, 7k¥)5:arXSit/j:nr«1t<0 
gB«©P^r«rl£W4 £ £ tC J: 0 , IlW^ns. C 

a. ftoT, x, y, aiciw-r*. 8 -^©sia^rfiKOfc 

fr^vaOK MtflZ. Z, IK^R^«IE*|6Uc|J||-r 

[0043] 0 1 6 IC^TJ: e> (C , 3 fJU 2 4 4 Y li, 
3<JHt^- h 2 4 5 YK&OttH^n, Kzi-fJU-tf* 50 
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2 4 6 £*rbT*59, t£±#0D1J-#- h 7 U- h Wl 
ah77^7t>7*'J 2 8 8 0I«l:$?Tl^. 
^E^co^&g 2 9 0 LTn-f JHr#- h 

2 4 5 Y ti^Otf^- h y I/ - h 2 4 6 <t , £ Ac, A 
StlTM h77^7t>yj 2 8 8<!:0FII;^ite 

nti^, 0 i 3 Tbmm 1 6 tc^-r*j(g0ij©f^i!iM(c* 

^TH, vim&<Dffitt 306, 314, 344, 336 
WL 3 1 . 8 mm (1 1 / 4 -f , S S # 

«6. 4mm (1/4-f >f) RM*)5<0. 3 0 5 m 
m ( 0 . 0 1 2<>t") (D7f>U^iS!T$>0, -t<Z> — 
*fc*>*#rn]ML JP*0>2np)T**. S^co^Jfi^Jtcii 
^Ttt, BStt 3 0 6, 3 1 4 «, *nfno-*fc*5* 

0, »tt 3 4 4, 3 3 6 fc|pI«(cS^J$nT^S. 
[0 0 4 4] *«W&»*ttiSI«fifl»JtlWUTIftlBl>fc 

[SI] *»9§£R/IILfc^£n'jy^7gB<&» 
&0T&£o 

[B2] IS 1 Kfc^TJBA- AT^Til0-gl5(O^ 
0T&-?T, 0 1 (C^-TRf^ffl^T— ^ttltBftbT* 

a. 
*. 

[05] Jgf^fflXf-yl^tC^S^X-A^XYXr 

[063 0 5 K*T*ta<Z> — «*»6 - 6 tCf&oT^EP 
O * IpI K ^ T M m 0 "C * ^ . 
[07] 06 tZ&MTUB - Bt^tHSlW-gf^ 

ST**. 

[08] X YX^r-vO&Hft^SfT ?1ttbtZX YXx 
- V s tc 0£ $ tlAc ^ ^ & Ifc 0 ^ T X Y ftW)^ & , 

[09] 0 8 C^tX Yttlf0|4^aH-C*5. . 

[01 o] **wo»*u^*»w©tta*tfiacxa» 

[0 113 *^^0»*J(0*«WS:^"r, 0 5 £[*]&&¥ 

[0 121 0 11 <O^JE0fJ=£^*r, 0 6 <hl^ ft 
®0"C*^). 

[0 1 3 ] *»^(02(C»JOSI«^J€^-r, 0 5i:[pim 
^¥®0T$> a. 

[0143 0 1 3 oimmm&TK?* tmmumjjiL 
®0*r^^. 

[015] 01 3 (C^-r#li£(D-gBcoi£*±®0T£> 
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[B16] 015OS1 6-1 6 (ce^T^EPO^ftK 

io * h u y if ^ 7SH 

2 8 tt&^X^-vQ^— X 

3 0 XYXf-y 

3 4 (*X-A) 
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3 6 

4 2 x. 4 2 X' xmmmt (x«»3-fju) 

44Y, 44Y' Yffifttftt <YBR»3-f;|/) 

6 0 JEftffi 7 U-ATir >yj 

6 1 EfEffl 7 

7 2 Xftlfr^ 

7 4, 74' Xftfb^CDr-A 

8 2 Y^®j^ 

8 4, 8 4' Y'fcm^VJ-A 
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